This paper takes the relationship between public expenditure structure and economic growth as the object of study. By using evidence from China, it analyzes how the Chinese Government should promote economic growth by the optimization of public expenditure structure when facing with a decline in the growth of fiscal revenue. The main conclusions of the paper are as follows: The impact of public expenditure structure on economic growth not only depends on the output elasticity of the item of expenditure, but also on its initial share. When the initial share is oversized, it will make an item of expenditure which appears to be productive become non-productive. For China, the proportions of economic construction expenditure and administrative expenditure have a significant negative effect on long-term economic growth; the social expenditure on culture and education has a significant positive effect on long-term economic growth.
Introduction
Since the economic crisis in 2008, the economic growth of global major economies has generally slowed down. The world's economy has entered into a phase of deep adjustment. Along with the economic downturn, the growth rate of fiscal revenue has inevitably slowed down. Taking China as an example, in 2014 the general public revenue nationwide increased by 8.6%, a drop of 1.6 and 4.3 percentage points compared with 2013 and 2012 respectively. And it was a fall of 16.4 percentage points when compared with 25% of 2011. Under the constraint of tight fiscal revenue, the pattern which drives economic growth by large-scale fiscal expansion cannot be maintained. Therefore with a certain amount of total public expenditure, the key to implementing current fiscal policies is to promote the increase of economic growth efficiency and thereby push forward the economic growth by adjusting the ratio of the public expenditure structure. And to optimize the public expenditure structure, in-depth study must be made on the relationship between public expenditure structure and economic growth, so as to estimate, in the current economic situation, which items of expenditure should be cut and which should be added. This paper takes the relationship between public expenditure structure and economic growth as the object of study. Section II is the related literatures review. In Section III a theoretical model of the impact of public expenditure structure on economic growth is established. In Section IV, empirical test is provided. Based on evidence from China, we make analysis of the dynamic relationship between public expenditure structure and economic growth and its time trajectory and test which items of expenditure have a positive effect and which have a negative effect on long-term economic growth. Explanations of empirical test results are provided in Section V. Section VI presents conclusions and policy suggestions.
Related Literatures
In 1970s, Arrow and Kruz (1970) introduced public expenditure into mathematical model, emphasizing that the representative individual can gain utility from public expenditure and representative firms can also benefit from public expenditure. Since then, many scholars (Chen, 2006; MacDonald, 2008; Woodford, 2011) have studied the relationship between public expenditure and economic growth. Barro(1990) , as the typical representative, has built and improved the theoretical model of the relationship between productive expenditure and the economy, based on endogenous growth model. He pointed out that the relationship between the proportion of productive expenditure and economic growth rate is an inverted U type, i.e., the productive expenditure has an optimal size, when the share of productive expenditure is beyond the optimal size, it will have a negative effect on economic growth, but if the share has not yet reached the optimal size, the society can promote economic growth by the increase of productive expenditure.
In the empirical research, Barro (1991) made analysis of economic growth theory by utilizing evidence of 1960 to 1985 from 98 countries. He divided government expenditure into two types: one is government consumption and the other is government investment. The research came up with the following conclusions: Economic growth has a negative correlation with the proportion of government consumption in GDP and its relationship with government investment is non-significant. Shantayanan Devarajan,Vinaya Swaroop and Heng-fu Zou (1996) analyzed the relationship between public expenditure structure and economic growth, using evidence of 20 years from 43 developing countries. They concluded that for developing countries, the proportion of capital expenditure in Total expenditure has a negative effect on economic growth and the proportion of current expenditure in Total expenditure has a positive effect on economic growth. Since then, more and more researches (Blankenau, 2007; Velázquez, 2004; Sanz, 2011) have focused on the evidence from OECD counties and developing countries. For example, using evidence from 9 developing countries in Latin America, Ramirez and Nazmi (1997) concluded that consumption expenditure has a negative effect on economic growth and educational, medical and health care expenditure have a positive effect on economic growth. Zheng (2012), using the panel data of 1997 to 2009 of china's west area, east area and middle area, examined the economic growth effect of public expenditure structure between different areas, and others (Gao, 2012), using time series data from 1996 to 2006, examined the economic growth effect of public expenditure structure.
From the above literature review, we can see that there are many researches on the effect of public expenditure structure on economic growth. However, regarding which items of expenditure are productive, i.e. those having a positive effect on long-term economic growth; and which are consumption expenditure, i.e. those having a negative effect on long-term economic growth, the consensus have not been reached yet. Sometimes there are even opposite conclusions. The reasons for this divergence could be the differences in research objects (countries/regions), research data and research methods. Meanwhile, the existing researches have the following characteristics: Firstly, they are mainly based on empirical studies and lack rigorous theoretical model; secondly, they are mainly based on static analysis to study the long-term effect of public expenditure structure on economic growth. In light of that, this paper, first of all, establish a theoretical model to analyze and discuss theoretically the relationship between public expenditure structure and economic growth. Then we adopt dynamic analysis method to improve the issue of inconsistent research results caused by the lack of analysis on the dynamic time path of the relationship between public expenditure structure and economic growth. Thirdly, the paper studies situation in China by using evidence from China.
Theoretical Model
Based on the analysis framework of Barro (1990) , this paper introduces production function which includes the variable of public expenditure structure. It extends Shantayanan Devarajan, Vinaya Swaroop and Heng-fu Zuo's (1996) model from one including two components of productive expenditure and non-productive expenditure in analyzing the relationship of public expenditure structure and economic growth to a model including n components of public expenditure, so as to analyze the relationship of public expenditure structure and economic growth. By increasing the effect of one item of expenditure on economic growth through reducing another item, the model estimates whether the expenditure is productive or non-productive.
We assume that there exist three market entities, i.e. enterprise, individual and government. Enterprises employ the capital and labor provided by families in a market with perfect competition and carry out production activities. Total output is decided by private capital stock k and the total input of n items of government expenditure g i (i=1…n). Obtain the criterion of estimating whether g i is productive or non-productive by model derivation. Assuming that the production function uses the form of constant elasticity of substitution (CES) of the element, the production function is as equation (1) after introducing the variable of public expenditure.
Where α and β i are the partition coefficients, 0 < < 1, 0 < β i < 1 and meets α + ∑ β i = 1
, −1 ≤ ζ, ζis substitution parameter. equal to tax revenue and there is no debt. Government revenue mainly comes from tax revenue collected by a fixed tax rate τ. The total government expenditure g is distributed to n items according to different proportions, g i means the total amount of expenditure of item i, and g i enters into production function to have an impact on economic growth. Equation (2) is the mathematical expression of the balanced budget implemented by government.
Meanwhile, we introduce the variable of public expenditure structure ∅ i , i.e. the proportion of each public expenditure item g i in total public expenditure, and then we have 0 < ∅ i < 1. The total public expenditure is distributed to n items according to the proportions. Government implements balanced budget and collects tax by a fixed tax rate τ. Combining equation (2), an identical equation depicting public expenditure structure and total public expenditure, tax rate and output can be obtained, as is shown in equation (3):
Substituting (3) into (1), we can get the production function including the share of public expenditure. Then we introduce the variable of public expenditure structure into production function, as is shown in equation (4). Moreover, we also assume that government expenditure will not influence the preference of representative consumers, or even the utility they obtain from commodity consumption.
Families provide labor and capital to enterprises. Their consumption is decided based on the objective of lifetime utility maximization and thereby, the capital provided to enterprises is also decided. They pay taxes to government according to fixed tax rates and the consumers' expenditure is constrained by their income. Equation (5) shows the present value of the lifetime utility function of representative consumers and the budget constraints on consumption, where  is the discount rate of utility and  is the fixed tax rate.
.
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And instantaneous utility function as in equation (6) is adopted. We assume that consumers have constant relative risk aversion tendency σ.
To solve the pursuit of realizing lifetime utility maximization by representative families is to solve the maximization of social welfare, i.e. to solve equation (7).
. .
Firstly, we build the Hamilton function as is shown in equation (8):
Secondly, maximize Hamilton function by first-order condition, i.e., make the partial derivative of H(c, λ) to c as 0. We can get:
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Then substituting the obtainedλ, or directly, λobtained based on the equation of motion, into equation (9), we can get equation (11).
Equation (11) is the Euler equation of representative families' lifetime utility maximization and a deformation of the first-order condition of Hamilton function, describing the growth rate of consumption. It is an equation of motion on consumption, showing the rule that consumption changes along with time.
Besides, we assume τ as the fixed tax rate, and then get the constant g/y and hence the constant g/k, the following can be obtained based on equations (2), (3) and (4):
Substituting (12) into (11), we can get the expression (13) on steady-state consumption growth rate which excludes k as expressed by η:
Based on equation (13), we make derivation ofηand can get the relationship between the share of item i of public expenditure in total expenditure and the steady-state growth rate, as is shown in equation (14):
According to equation (14), we define productive and non-productive expenditures. Productive expenditure refers to an item of expenditure that the increase of its proportion can promote long-term growth rate, i.e. ∂η ∂∅ ⁄ j > 0. On the contrary, non-productive expenditure refers to an item of expenditure that the increase of its proportion cannot promote long-term growth rate. When do we have ∂η ∂∅ ⁄ j > 0? Based on the value range of each parameter, it can be known that for equation (14), if and only if β i ∅ i −(1+ζ) − βj∅j −(1+ζ) > 0 there is ∂η ∂∅ ⁄ j > 0 and accordingly the condition of productive expenditure can be obtained, as is shown in equation (15):
Where θ=1⁄1+ζ is the element's elasticity of substitution of production function.
When (β i βj ⁄ ) θ is greater than ∅ i ∅j ⁄ , improving the proportion of item i in public expenditure by reducing the proportion of item j in public expenditure can promote the increase of long-term economic growth rate until
It can be seen that (β i βj ⁄ ) θ being equal to ∅ i ∅j ⁄ is a critical value, the economic significance of (β i βj ⁄ ) θ being equal to ∅ i ∅j ⁄ lies in that item i and item j expenditure have reached the optimal structure by this time. Therefore we call equation (16) as the optimal structure formula for public expenditure.
International Journal of Economics and Finance Vol. 8, No. 3; 2016 In order to have a clearer view of the economic significance behind the formula, we assumeζ=0. We know when the estimated value of ζ is 0 and element's elasticity of substitutionθ is 1, the production function of CES degenerates into Cobb-Douglas production function. The conditions to be met with by productive expenditure become equation (17).
(17) The formula of optimal structure of public expenditure is equation (18).
By model derivation analysis, we can make some tentative conclusions about the relationship between public expenditure structure and economic growth in the situation where total public expenditure remains constant, which are specifically summarized as follows: The impact of public expenditure structure on economic growth rate depends not only on the output elasticity of various expenditures β i , but also on the initial shares of various expenditures ∅ i . The output elasticity of one item of public expenditure being greater than that of another item cannot guarantee that economic growth will be brought by reducing other items of public expenditure to increase this item. When an item of public expenditure has great output elasticity but its initial share in total public expenditure is oversized, it will not promote economic growth by reducing other expenditure to increase the proportion of this item, i.e., because of the oversized initial share, an item of expenditure which appears to be productive will become non-productive; there exists optimal ratio of public expenditure in economic system, the formula of which is (β i βj ⁄ ) θ = ∅ i ∅j ⁄ , and β i βj = ∅ i ∅j ⁄ ⁄ when θ is 1. On this condition, we cannot promote economic growth by reducing the proportion of one item of expenditure to increase that of another item.
At this point, we have extended Shantayanan Devarajan,Vinaya Swaroop and Heng-fu Zuo's model of the impact of public expenditure structure on economic growth from one including two components of expenditure to a model including n components. We have demonstrated the prerequisites of promoting economic growth by adjusting public expenditure structure, on the condition of not altering the total scale of public expenditure. Compared with the model of two components, the model extended to n components has arrived at consistent conclusions, i.e. the impact of public expenditure structure on economic growth not only depends on the marginal output elasticity of each item of expenditure, but also on their initial shares.
Empirical Test
Our empirical research is the analysis of the relationship between public expenditure structure and economic growth based on data from China.
Data and Variables
We divide public expenditure into four dimensions according to functional structure, i.e. economic construction expenditure, social expenditure on culture and education, defense expenditure and administrative expenditure. Econ/Te, Social/Te, Def/Te and Admi/Te mean respectively the proportions of economic construction expenditure, social expenditure on culture and education, defense expenditure and administrative expenditure in total public expenditure. The scale of public expenditure is represented by the proportion of total public expenditure in GDP (Te/GDP). The role of labor in economic growth is represented by the growth rate of working population (GRPopu). Economic growth is represented by the growth rate of per capita GDP (GRPCGDP). Note. In the following text, all the *** represents 1% significance level; ** represents 5% significance level; *represents 10% significance level.
Regression Analysis: Analysis Based on VAR Model
We choose the lag order of the model according to LR test methods and establish model VAR (1). The model has passed the joint significance test of coefficients of all orders, and the residual is white noise. Moreover, this VAR system is stable. As in Figure1 Roots of the Companion Matrix, all the eigenvalues of the model is within the unit root.
Figure1. Roots of the companion matrix
Then estimate the causality between public expenditure structure and changes of economic growth rate based on the Granger Causality Test. As in Table 2 , in the relationship between public expenditure structure and economic growth, there exists a unidirectional causality between the growth rate of per capita GDP and the proportions of economic construction expenditure, social expenditure on culture and education, and administrative expenditure. In other words, the changes of the growth rate of per capita GDP is caused by the changes of the proportions of economic construction expenditure, social expenditure on culture and education, administrative expenditure, and not the other way round. In what follows, we will build impulse response functions to analyze the dynamic relationship between public expenditure structure and economic growth system as well as the dynamic impact on economic growth by economic construction expenditure, social expenditure on culture and education, defense expenditure and administrative expenditure.
According to the impulse response function of per capita GDP to Econ/Te, we have obtained the dynamic time trajectory of the changes in per capita GDP triggered by one standard deviation shock in Econ/Te. As in Figure 2 , the impulse response curve of Econ/Te to GRPCGDP has a significant valley. When the shock in Econ/Te occurs, GRPCGDP shows an obvious negative response and drops to the bottom in the second stage. Then the negative shock begins to weaken. Viewing from cumulative response as in table3, when the shock in Econ/Te occurs, GRPCGDP has a cumulative and continuous negative response and drops to the bottom in the fourth stage. Vol. 8, No. 3; 2016 As in Figure 4 , the impulse response curve of GRPCGDP to Admi/Te has a significant valley. When the shock in Admi/Te occurs, GRPCGDP shows an obvious negative response and reaches the top in the second stage. Then the negative shock begins to weaken. Viewing from cumulative response as in table3, when the shock in Admi/Te occurs, GRPCGDP has a cumulative and continuous negative response and reaches the top in the third stage. Table 3 is a summary of the impulse response values of public expenditure structure to GRPCGDP. Based on VAR model, we draw the following main conclusions: Econ/Te has a cumulative negative impact on economic growth; Social/Te has a cumulative positive impact on economic growth; Admi/Te has a cumulative negative impact on economic growth; Def/Te has a cumulative positive impact on economic growth; there exists a significant unidirectional causality between economic growth and Econ/Te, Social/Te and Admi/Te, their changes are the reasons for changes in economic growth; there is no significant causality between economic growth and Def/Te, to some extent Def/Te is an exogenous variable of the economic growth. Note. First column means time intervals, which is measured by year.
Robust Test
In order to retest the relationship between public expenditure structure and economic growth, we adopt the general econometric model and establish a regression equation as in equation (19).
The explained variable GRPCGDP (t+1, t+n) in equation (19) is the moving average of GRPCGDP which moves forward to n stages. The reasons for choosing the moving average which moves forward to n stages are as follows: (a) the effect of public expenditure items on economic growth has a certain time lag and average by moving forward can mitigate the impact of short-term fluctuations; (b) to solve the endogeneity and reverse causality of public expenditure structure. For example, if there is a reverse relationship between social expenditure on culture and education and the current economic growth, it does not mean social expenditure on culture and education has a negative impact on economic growth. It is probably because of the relatively low economic growth rate, the government increases social expenditure on culture and education in the current stage with an aim to promote economic growth. Therefore we think that the public expenditure structure of t stage has an impact on the moving average from stage t+1 to t+n. (G TE ⁄ ) t is the vector of public expenditure structure, which includes Econ/Te, Social/Te, Def/Te and Admi/Te. As a controlled variable, Te/GDP is the proportion of total public expenditure in GDP, GRPopu is the growth rate of working population and reflects the effect of changes in working population on GRPCGDP. Vol. 8, No. 3; 2016 As in Table 4 , column (1.1) to column (1.2) reflect respectively the regression results of the moving average of public expenditure structure and GRPCGDP which move forward by 5 stages and 6 stages in China. 
Explanations
Usually people tend to think that one of the reasons for the rapid economic growth in China over the past three decades is the large-scale economic construction expenditure. Besides, the following are also the reasons for the significant negative impact of Econ/Te on economic growth. Firstly, viewing from the practical situation in China, the low efficiency of economic construction expenditure is common. What always go together with the expansion of economic construction expenditure are the blind investment, repeated constructions and rent-seeking corruptions of some local governments. The low efficiency or even inefficiency of economic construction expenditure has restricted its positive effect. Secondly, economic construction expenditure as government investment has Crowding-out Effect on private investment. In the relatively short economic recession, government investment does not have Crowding -out Effect on private investment; instead it even has Crowding In Effect. But in the long run, the Crowding-out Effect of government investment on private investment becomes significant. The reform and opening-up of China from 1978 started with the change from government-led planned economy to government-led market economy. On the one hand, government-led market economy has played a positive role in gathering strengths; one the other hand, in the process of resource allocation, the right boundaries of the government are too broad. Governments at various levels have undertaken excessive and direct economic development functions, which has a negative impact on private production. Meanwhile, too much economic construction expenditure leads to the risk accumulation of local government debts, bringing unstable factors to the operation of macro economy. The positive correlation between social expenditure on culture and education and economic growth is also because that social expenditure on culture and education can have positive impact on the labor and technology. It can promote the accumulation of human capital and progress of science and technology, and hence have a positive impact on long-term economic growth. The reasons for the negative impact of Admi/Te lie in the following: Firstly, there are numerous administrative institutions with large number of staff in China; secondly, the usage efficiency of administrative resource is not high and there is waste; thirdly, the operation efficiency of administrative institutions is not high. Administrative expenditure is, ultimately, non-productive expenditure. As an item of complete consumption expenditure, it does not produce material wealth directly, and crowds out the input of public expenditure in public service area and productive areas.
Conclusions and Suggestions
The theoretical model established in this paper shows that the impact of public expenditure structure on economic growth rate depends not only on the output elasticity of various items of expenditure, but also on the initial shares of them. The output elasticity of one item of public expenditure being greater than that of the other www.ccsenet.org/ijef
International Journal of Economics and Finance Vol. 8, No. 3; 2016 public expenditure cannot guarantee that increasing this expenditure by reducing other items of expenditure will bring about economic growth. When one item of expenditure has big output elasticity but its initial share in total public expenditure is oversized, economic growth will not be promoted by reducing other expenditure to increase the proportion of this expenditure.
The research results have important policy implications for the Chinese Government in its future adjustment of public expenditure structure and determination of the focus of public expenditure. Firstly, Econ/Te should be reduced and the problem of financial offside be solved. The input direction of funds should be optimized and economic construction expenditure be more directed to infrastructure construction, creating good environment for economic development. Economic construction expenditure should withdraw from general competitive areas and production and circulation processes, and play more of the function of public service. The evaluation and motivation targets of government officials should be changed and the investment impulsion of local governments be restrained. Secondly, Social/Te should be increased and the problem of financial vacancy be solved. Public educational expenditure should be increased and the public nature of educational expenditure be highlighted. The input of public expenditure in scientific researches should be enhanced, thus promoting the economic development by scientific and technological innovations. The input of public expenditure in healthcare should be increased so as to ease the tension in medical resources. The level of social welfare expenditure should be improved and social welfare system be strengthened. Thirdly, Admi/Te should be controlled and the problem of redundancy be solved. The boundaries of government functions should be made clear and "offside" be reduced. Institutional reform should be promoted and the redundancy be cut. The operation efficiency of administrative expenses should be improved and the administrative cost be reduced, so as to provide a good environment for economic and social development. Fourthly, the supervision and administration of public expenditure should be enhanced and the efficiency of funds usage be improved. Attention should be paid to the administration of public expenditure. The administration system of public expenditure which is "standard, highly efficient and sound" should be established.
The system of open finance should be promoted and perfected, and the transparency of public expenditure should be continuously improved. The mechanisms of public expenditure in terms of supervision, evaluation and public decision making should be improved and the supervision of financial funds be enhanced. Fifthly, the adjustment direction of public expenditure structure being reformed from economic-construction finance to public finance should be adhered to. Opinions should be changed and the approach of economic-construction finance should be transformed to public finance and finance of people's livelihood. Taking the satisfaction of social public needs as the goal, the boundaries of government functions and duties should be reasonably defined. The decisive role of market in resource allocation should be played and market rules, market prices and market competition be taken as the main adjustment methods of micro-level resource allocation.
